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a b s t r a c t
Informal care is a fundamental component of care in the community which, given current
demographic trends and increasing prevalence of debilitating chronic disease, is likely to
assume even greater signiﬁcance in future. Research indicates that caregivers are more
likely than non-carers to report poor health, though this has usually been measured in
terms of psychological or emotional health such as depression or ‘caregiver strain’. Rela-
tively little is known about the effects of caring on physical health. This study examines
the health of caregivers recorded in the 2001 Northern Ireland Census and their subse-
quent mortality over the following four years. Caregivers were a heterogeneous group,
with those providing fewer hours of care being relatively more afﬂuent than those provid-
ing care at greater intensities. Overall, caregivers had lower mortality risks than non-carers
and effects were more pronounced for women, older people, and for those reporting
poorer health at the start of the study period. While this study does not exclude the pos-
sibility of signiﬁcant detrimental health effects of caring for some sub-groups of caregivers,
it does add support to the growing body of literature which suggests that the positive as-
pects of caring have been underreported.
 2008 Elsevier Ltd. All rights reserved.
Introduction
The term informal caregiver describes those who pro-
vide (without pay) care or assistance to people who are ill
or need help with personal activities of daily living. It is
a key component of care in the community, complementing
and substituting for formal services. It is acknowledged
that increasing proportions of older people, many living
alone, are likely to increase demand for such care. At the
same time increasing proportions of women in the work-
force and changing family structure may reduce the supply
of informal caregivers. Support for caregivers is high on the
Government policy agenda, including initiatives to assist
those involved in caring (Department of Health, 1999).
National surveys show high prevalences of caregiving in
the population. At the 2001 UK Census approximately six
million people were providing informal care (Doran,
Drever, &Whitehead, 2003), a level that has remained fairly
constant over the last 15 years (Maher & Green, 2002).
Studies in the USA (Donelan et al., 2002; National Alliance
for caregiving & American Association of Retired Persons,
2004) show that at any one time, 14–16% of those aged 18
and over are providing unpaid assistance to ill, disabled
or elderly persons. This is in excess of 29 million adults,
17% of whom provide more than 40 h of caring per week.
Similar estimates have been reported for Canada and Aus-
tralia (Howe, Schoﬁeld, & Herrman, 1997). However,
cross-sectional studies underestimate the total numbers
involved, as there is a high turnover for those entering
and leaving the caregiving role. One study, using longitudi-
nal data from the British Household Panel Study, showed
that about half the cohort of caregivers changed caring sta-
tus over a ﬁve-year follow-up period and that most people
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will be caregivers at some point (Hirst, 2002). Such transi-
tions are also apparent in the USA: one survey (Donelan
et al., 2002) noted that, although 16% of those surveyed
were recorded as presently providing care, a further 7%
said they had done so in the previous year.
While there is now an extensive literature examining
the health of caregivers, most research acknowledges con-
siderable methodological difﬁculties in determining
whether caregiving per se causes ill-health: cross-sectional
studies can only show association and many studies either
rely on selected sub-groups of caregivers or insufﬁciently
control for possible confounders. Schulz et al. (1997) have
shown that in the general population caregivers often
have important demographic and socio-economic differ-
ences when compared with those who do not provide
care, factors independently associated with health out-
comes. They note, for example, that spouses providing
care, particularly if reporting associated strain, are likely
to have lower incomes, be less well educated and have
more functional limitations than non-caregivers. Similarly,
studies that rely on recruitment of caregivers through their
contact with ofﬁcial services may include a disproportion-
ate number who are distressed or strained, possibly overes-
timating the negative health effects associated with
caregiving. Nevertheless, most studies report increased
anxiety, depression and other forms of psychological mor-
bidity related to the duration and intensity of the caregiv-
ing role (Broe et al., 1999; Hirst, 2003; Jones & Peters,
1992; Schulz, Visintainer, & Williamson, 1990; Singleton
et al., 2002). Other studies have suggested that this is re-
lated to the health of the person being cared for and that
the likelihood of caregiver distress is increased only when
those cared for suffer signiﬁcant mental health problems
(Bertrand, Fredman, & Saczynski, 2006; Livingston, Manela,
& Katona, 1996; Meara, Mitchelmore, & Hobson, 1999). An
analysis of initially healthy nurses in the Nurses Health
Study showed that those who became caregivers were
more than twice as likely to experience depressive symp-
toms or anxiety, the likelihood of which increased in pro-
portion to the time spent in the caregiving role
(Cannuscio et al., 2002). To our knowledge, only two stud-
ies have followed a representative sample of caregivers
through years of both caregiving and the period after it
ceased (Hirst, 2005; McCann, Hebert, Bienias, Morris, &
Evans, 2004). The ﬁrst showed that most caregivers do
not present psychological problems due to caregiving re-
sponsibilities and that adverse effects are experienced
only by those providing more intensive levels of care (de-
ﬁned as 20 or more hours per week) and that this was par-
ticularly pronounced around either onset or cessation of
caregiving (Hirst, 2005). The second study, by McCann
et al. (2004), followed a large community population of
older adults to determine the factors associated with the
commencement and continuation of caregiving and
showed that mental health had little inﬂuence on initiation
of caregiving but that those with worsening mental health
were more likely to stop being a caregiver.
The relationship between caregiving and physical health
has been more difﬁcult to establish and ﬁndings are less
clear-cut, although it is acknowledged that caregiver stress
can lead to physical morbidity either through abnormalities
in the immunological system (Kiecolt-Glaser & Glaser,
1999; Kiecolt-Glaser et al., 2003), or physiological re-
sponses (King, Oka & Young, 1994). Shaw et al. (1997) fol-
lowed (for six years) a group of 150 spouses caring for
Alzheimer’s disease patients and 46 volunteer controls.
They concluded that the health of caregivers was not signif-
icantly different to the controls, and may only be compro-
mised when demands are great. They also found that
caregivers were less likely to be hospitalised than non-care-
givers, something they attributed to a difﬁculty in schedul-
ing appointments. Alternatively, in a 3-year follow-up of an
unselected group of 55 years old in Scotland, caregivers
reported better health and functioning than non-care-
givers, attributed, in part, to selection effects (Taylor, Ford,
& Dunbar, 1995). This is in keeping with McCann et al.
(2004) which suggested the presence of a healthy caregiver
effect since individuals who were healthier, as assessed by
the ability to perform activities of daily living, were more
likely to become caregivers and to continue caregiving.
Two meta-analyses on the effect of caregiving on phys-
ical health illustrate the complexity involved in assessing
the association between health and caregiver status. Vital-
iano, Scanlan, and Zhang (2003) compared 1594 caregivers
of persons with dementia with 1478 demographically sim-
ilar non-caregivers. They found caregivers at slightly higher
risk of health problems, though this varied by how health
was assessed. A subsequent meta-analysis of 176 studies
on correlates of caregiver physical health (Pinquart & Sor-
ensen, 2007) found that negative effects were most likely
to occur in psychologically distressed caregivers facing de-
mentia related stressors.
To date few studies have tested the relationship between
caregiving and subsequent mortality. One such study in the
USA identiﬁed 392 caregivers and 427 non-caregivers living
with their spouses from the Cardiovascular Health Study
(Schulz & Beach, 1999) and showed that, compared to non-
caregivers living with a non-disabled spouse, caregivers
who experienced strain had a relative mortality risk of
1.63; those providing care but not experiencing strain had
a relative mortality risk of 1.08; and those with a disabled
spouse but not providing care had a relative risk of 1.37.
This, however, was a relatively small study and should be
interpreted with some caution. Another study from the
USA examined the association between caregiving and inci-
dence of fatal and non-fatal coronary heart disease (CHD)
over four years in a group of participants in the Nurses
Health Study (Lee, Colditz, Berkman, & Kawachi, 2003).
They found increased risks for incident cases of (fatal and
non-fatal) CHD in female caregivers providing 9 or more
hours of care a week to an ill or disabled spouse (relative
risk for CHD¼ 1.82: 95% CI¼ 1.08–3.05). However, there
were too few cases of fatal CHD to allow multivariate analy-
ses to test the association between caregiving and CHDmor-
tality. Interestingly, caring for a parentor another personwas
not associatedwith increased CHD risk and there was no re-
lationship between levels of caregiving stress and CHD risk.
Methodology
Data used for the analysis was prepared by the Northern
Ireland Statistics and Research Agency (NISRA). It
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comprises the entire population of Northern Ireland enu-
merated at the 2001 Census, and all attributes of the cohort
are as described on the census record. The extent of care-
giving was determined from the census question: ‘‘Do you
look after, or give any help or support to family members,
friends, neighbours or others because of: long term physical
or mental ill-health or disability; problems related to old
age?’’ with respondents choosing from (No; Yes, 1–19 h
a week; Yes, 20–49 h; Yes. 50þ hours). The responses pro-
duced caregiving prevalence estimates similar to those
found in other population surveys (Wanless, 2006) and
which are highly correlated with indicators of need (Shaw
& Dorling, 2004).
A number of factors known to be associated with either
health or caregiver status such as age, sex, marital status,
socio-economic position, and area characteristics were in-
cluded in the analysis (Young, Grundy, & Kalogirou,
2005). Household socio-economic status was assessed us-
ing housing tenure (grouped as owner–occupier; private
renter; social renter) and car availability (categorised as ac-
cess to two or more cars; one car only; and no car availabil-
ity). Neither social class nor education was included as
these data were not collected for people aged 75 or older.
Population density was used as a proxy for the urban–rural
character of area of residence, and area deprivation levels
were based on the relative uptake of means-tested social
security beneﬁts (Northern Ireland Statistics and Research
Agency, 2005). Both area characteristics were derived at
census super-output area level (a standard government ad-
ministrative small area, with average population size of
1915) and ranked and divided into quintiles of approxi-
mately equal population.
Two questions on self-reported health were included in
the 2001 Census: one on the presence of limiting long term
illness (LLTI) and the other on general health in the preced-
ing year (GH). The LLTI question had a yes/no response
while the GH question offered three responses – good,
fairly good or not good. The fairly good and not good cate-
gories were both positively associated with increasing age
and were sometimes combined into a single category for
these analyses.
For the mortality analysis NISRA linked this census
based cohort with deaths registered to all Northern Ireland
residents in the four years following the census. Overall,
94% of deaths were matched to census records, with the
highest proportion of unmatched records being to young
males. Details of this are described elsewhere (O’Reilly,
Rosato, & Connolly, 2008). These data were anonymised,
held in a safe setting by NISRA and made available to the
authors. Analysis was restricted to the non-institutional-
ised population aged 16 and over at the time of the census.
The analysis is presented in three stages: a description
of the demographic and socio-economic characteristics of
non-caregivers and caregivers; a multivariate logistic re-
gression analysis of the variation in self-reported health
at the census by the amount of care provided; and ﬁnally,
a mortality analysis using Cox proportional hazards model-
ling. Analyses were undertaken separately formales and fe-
males as some, though not all, studies have found sex
speciﬁc differences by caregiving status (Pinquart & Soren-
sen, 2006; Yee & Schulz, 2000).
It was important that the mortality analysis explore and
adjust for the possibility of a ‘healthy caregiver’ effect – that
those in a caring role may be self-selected because of their
current ‘healthiness’ and thus present with lower mortality
risks. This was examined in three ways: (1) controlling for
differences in health status at baseline by including self-
reported health in the analysis; (2) stratifying by baseline
health status and examining the mortality experience of
both carers and non-carers in each health stratum sepa-
rately; and (3) further analysing the data to test whether
or not mortality differences between caregivers and non-
caregivers remained constant over time. The latter modiﬁes
an approach pioneered by Moser, Fox and Jones (1984) and
has become the standardway of examining for health selec-
tion effects. Its underlying assumption is that if a healthy
caregiver effect is in operation anymortality differences be-
tween caregiver and non-caregiver groups should diminish
over time as the initial high mortality of those selected out
of the role on the basis of ill-health returns to the level of
the rest of the cohort. While in the study by Moser et al.
(1984) this is tested by looking for attenuation in standar-
dised mortality ratios over time, we have investigated it
using a Cox proportional hazards analysis with an interac-
tion between caregiver status and time included in the
model as a time-dependent covariate. The presence of
time-dependent effects can then be assessed by a likelihood
ratio test on this interaction term.
Results
At the 2001 Northern Ireland Census, of 1,137,334 non-
institutionalised people aged 16 and over, 162,884 (14.3%)
described themselves as caregivers: the majority (59.4%)
providing 19 or fewer hours per week; 15.1% (24,660) pro-
viding 20–49 h; and 25.5% (41,543) providing 50 or more
hours (Table 1). Both caregiving status and its intensity var-
ied by age: 68% of caregivers (and 46% of non-caregivers)
were aged 35–64 years; and those providing 50 or more
hours per week tended to be older, with 20% aged 65 or
more. Females were disproportionately represented as
caregivers, more so at higher caregiving levels. Marital sta-
tus was strongly associated with caregiving. Married indi-
viduals (comprising 50% of the population) provided over
two-thirds of all caregiving and almost three-quarters in
excess of 50 h per week. Socio-economic status was also as-
sociated with amount of caring: those providing 19 or
fewer hours per week tended to be more afﬂuent than
non-caregivers, while those providing 50 or more hours
were more disadvantaged than non-caregivers. There was
little difference in the geographical distribution of non-
caregivers and caregivers providing 19 or fewer hours,
though there was a slightly higher prevalence of caregivers
with more intensive input in the more densely populated
areas.
Variations in self-reported health
Generally, caregivers were less likely than non-care-
givers to report the presence of an LLTI (Table 2). However,
males providing 50 or more hours per week were an excep-
tion: after adjustment for demographic, socio-economic
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and area factors they were 14%more likely to report an LLTI
than non-caregivers. On the other hand, in the fully ad-
justed models with general health in the preceding year
as the dependent variable, both male and female caregivers
who provided 20 or more hours care per week were more
likely than non-caregivers to report their general health as
‘‘not good’’ or ‘‘fairly good’’ (Table 3). There was evidence of
a dose–response relationship between the amount of car-
ing provided and levels of poor health. Male caregivers pro-
viding 19 or fewer hours a week had general health levels
similar to non-caregivers, while females providing this
level of input reported better general health than non-
caregivers.
Variations in mortality
In the four years following the census 3128 (1.9%) of
caregivers died, compared to 39,920 (3.5%) of the cohort
as a whole. Table 4 shows the results of the mortality anal-
ysis. Mortality is lower for married than single people and
higher for those in deprived circumstances, whether mea-
sured using car availability or housing tenure, though this
was attenuated with inclusion of both self-reported health
measures. Those from the most deprived areas also had
higher mortality, though this association was attenuated
for females and became non-signiﬁcant for men after ad-
justment for initial health status. Both LLTI and general
health were independently and signiﬁcantly associated
with subsequent mortality. Overall, caregivers had lower
mortality than non-caregivers, though the risk amongst
caregivers increased with the amount of time spent caring.
Males and females providing 50 or more hours per week
had reduced mortality risks: with Hazard Ratios (HR) of
0.86 (95% CI¼ 0.81–0.93) and 0.75 (95% Cl 0.69–0.93) re-
spectively. Adjustment for demographic, socio-economic
and health status at the census reduced but did not elimi-
nate mortality differentials between caregivers and non-
caregivers.
We tested whether the relationship between caregiving
andmortality wasmodiﬁed by age or initial health status as
it can be argued that the effects of caregiving may differ for
Table 1
Northern Ireland 2001 Census, persons aged 16 years or more living in pri-
vate households: baseline demographic and socio-economic characteris-
tics by caregiving status, and amount of care provided
Non-caregiver Caregiver (number of hours per week)
1–19 20–49 50 or more
Number 974,450 96,681 24,660 41,543
Age
16–34 37.2 23.1 22.6 14.9
35–64 45.7 68.5 67.1 64.4
65þ 17.1 8.5 10.4 20.8
Sex
Male 49.1 42.0 38.6 38.0
Female 51.9 58.0 61.4 62.0
Marital status
Married 50.8 67.6 64.3 72.7
Single 33.7 21.6 24.2 16.3
Separated 3.7 3.4 4.2 3.6
Divorced 3.9 4.3 4.8 3.8
Widowed 7.8 3.1 2.6 3.7
Tenure
Owner 80.3 88.6 76.6 72.0
Private renting 5.2 3.0 4.1 4.1
Social renting 14.4 8.4 19.3 24.0
Car availability
Twoþ 39.9 51.6 35.4 26.7
One 41.8 39.9 47.8 52.4
None 18.3 8.6 16.8 20.9
Deprivation quintile
Most afﬂuent 20.5 27.1 16.3 15.2
2nd 20.6 22.0 17.8 17.8
3rd 20.3 19.5 19.5 19.5
4th 20.1 17.4 21.7 21.8
Most deprived 18.6 14.0 24.8 25.9
Population density quintile
Least dense 20.1 19.0 19.6 18.2
2nd 20.1 21.4 18.5 18.6
3rd 20.2 21.0 18.6 19.0
4th 20.2 20.6 20.7 20.8
Most dense 19.4 18.1 22.6 23.4
All numbers given as percentages except as stated.
Table 2
Northern Ireland 2001 Census, persons aged 16 years or more living in
private households: self-reported health status (limiting long term illness)
of carers
Female Male
Adjusted
for age
Fully adjusteda
(95% CIs)
Adjusted
for age
Fully adjusteda
(95% CIs)
Age
16–24 1.0 1.0 1.0 1.0
25–34 1.8 1.8 (1.7, 1.8) 1.6 1.7 (1.7, 1.8)
35–44 3.1 3.1 (3.0, 3.2) 2.5 2.9 (2.8, 3.0)
45–54 5.4 5.7 (5.5, 5.9) 4.4 5.3 (5.1, 5.5)
55–64 9.8 10.1 (9.7, 10.4) 9.5 11.8 (11.4, 12.2)
65–74 15.0 13.3 (12.9, 13.8) 13.8 15.5 (15.0, 16.1)
75–84 30.5 22.3 (21.4, 23.2) 21.3 20.7 (19.8, 12.6)
85þ 71.0 42.1 (39.7, 44.6) 42.1 32.5 (30.1, 35.0)
Caregiver status
Non-caregiver 1.00 1.00 1.00 1.00
1–19 h 0.58 0.70 (0.68, 0.71) 0.66 0.83 (0.80, 0.85)
20–49 h 0.77 0.77 (0.74, 0.80) 0.96 0.88 (0.83, 0.92)
50þ h 1.02 0.96 (0.93, 0.98) 1.28 1.14 (1.09, 1.18)
Marital status
Married 1.00 1.00
Single 1.11 (1.08, 1.13) 0.87 (0.85, 0.89)
Separated 1.42 (1.37, 1.49) 1.01 (0.97, 1.06)
Divorced 1.27 (1.23, 1.31) 1.16 (1.12, 1.21)
Widowed 1.30 (1.26, 1.33) 1.09 (1.05, 1.14)
Tenure
Owner 1.00 1.00
Private renting 1.35 (1.30, 1.39) 1.42 (1.37, 1.47)
Social renting 1.80 (1.76, 1.84) 1.90 (1.86, 1.94)
Car availability
Twoþ 1.00 1.00
One 1.44 (1.42, 1.47) 1.59 (1.56, 1.61)
None 1.77 (1.73, 1.81) 2.27 (2.21, 2.33)
Deprivation quintile
Most afﬂuent 1.00 1.00
2nd 1.21 (1.19, 1.24) 1.23 (1.2, 1.26)
3rd 1.38 (1.35, 1.41) 1.36 (1.33, 1.39)
4th 1.53 (1.50, 1.57) 1.54 (1.50, 1.58)
Most deprived 1.96 (1.91, 2.00) 1.91 (1.86, 1.96)
Population density quintile
Least dense 1.00 1.00
2nd 0.96 (0.94, 0.99) 0.91 (0.89, 0.93)
3rd 0.90 (0.88, 0.92) 0.81 (0.79, 0.83)
4th 0.93 (0.91, 0.95) 0.83 (0.82, 0.85)
Most dense 0.98 (0.96, 1.00) 0.84 (0.82, 0.86)
Data represent odd ratios (95% conﬁdence intervals) of reporting a limiting
long-term illness (LLTI).
a Fully adjusted for all other variables in the table.
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those who aremore vulnerable due to advanced age or pre-
vious ill-health. Signiﬁcant interactions were found for
both age and health status and analysis was stratiﬁed ac-
cordingly. We also examined whether the relationship be-
tween caregiving and mortality was modiﬁed by marital
status. Although we could not tell whether the recipient
of care was a spouse or not, it is more likely that those
who are married are providing care for a spouse. This
may reﬂect either a more stressful caring role, or a less
stressful role as married people may have better support
from children. Interaction terms were introduced to test
this relationship: for marital status, dichotomized intomar-
ried/not-married (with likelihood ratio c2¼ 4.50, df¼ 3,
P¼ 0.212 for males and c2¼ 2.19, df¼ 3, P¼ 0.535 for fe-
males) these were not signiﬁcant, indicating that the rela-
tionship between carer status and mortality was not
related to marital status.
Table 5 (a and b) shows, for females and males sepa-
rately, the mortality associated with various sub-popula-
tions, derived from models stratiﬁed by age (under 65; 65
and over) and LLTI (no reported LLTI; reported LLTI) at the
time of the census. These stratiﬁed models were fully ad-
justed for all associated demographic, socio-economic
and area-level factors, including age and general health.
Amongst younger females without LLTI, those providing
care for 19 or fewer hours per week had 20% lower mortal-
ity than non-caregivers while no signiﬁcant difference was
found between non-caregivers and caregivers providing 20
or more hours. Older caregivers and younger females with
LLTI had lower mortality than their non-caregiving peers.
Males present a different picture, with caregiving associ-
ated with lower mortality only for those providing 19 or
fewer hours and for older caregivers who reported a LLTI
at the census.
Table 6 is equivalent to Table 5 but stratiﬁed by general
health rather than LLTI. As with Table 5 the models were
adjusted for associated demographic, socio-economic and
area-level factors, including age and LLTI. Patterns are sim-
ilar to those of Table 5. Female caregivers of all ages stating
their health as either ‘fair’ or ‘not good’ at the census had
lower mortality than non-caregivers. Again, only men pro-
viding 19 or fewer hours and older men with poorer initial
health had a signiﬁcantly lower mortality risk.
To further test for a healthy caregiver effect, additional
analysis was undertakenwith an interaction between care-
giving status (grouped dichotomously as caregiver/non-
caregiver) and time included as a time-dependent covariate
in the fully adjusted model. This additional term did not
add to the model (likelihood ratio c2¼ 0.92, df¼ 1;
P¼ 0.337) suggesting that the relationship between care-
giver status and mortality did not materially alter over
the follow-up period. Those caregivers providing 19 or
fewer hours were also directly compared to non-caregivers,
as it can be argued that their demographic and socio-eco-
nomic characteristics differ from those providing more
substantial amounts of care. Again, no signiﬁcant interac-
tions were found (c2¼1.25, df¼ 1; P¼ 0.264).
Discussion
This study followed (for 4 years) the population of
Northern Ireland aged 16 or more and enumerated at the
2001 Census to determine variation in mortality risk by ex-
tent of caregiving. All caregivers were included, recording
a wide range of commitment, with a large proportion of
caregivers (60%) providing relatively modest amounts of
support. Taylor et al. (1995) suggest this is typical of sam-
ples based on unselected populations. In terms of age,
sex, and marital status the characteristics of caregivers in
this study are similar to other studies, both in the UK and
the USA (Maher & Green, 2002; National Alliance for Care-
giving, 2004; Schulz et al., 1997; Shaw & Dorling, 2004;
Young et al., 2005). While caregivers are drawn from all
socio-economic groups, caregivers providing 19 or fewer
hours tended to be more afﬂuent and those providing
more care less so. This mirrors similar UK studies (Young
et al., 2005), though in the USA it is non-caregivers who
tend to be afﬂuent and better educated (Schulz et al.,
Table 3
Northern Ireland 2001 Census, persons aged 16 years or more living in pri-
vate households: self-reported health status (general health) of carers
Female Male
Adjusted
for age
Fully adjusteda
(95% CIs)
Adjusted
for age
Fully adjusteda
(95% CIs)
Age
16–24 1.00 1.00 1.00 1.00
25–34 1.8 1.6 (1.6, 1.7) 1.8 2.0 (1.9, 2)
35–44 2.6 2.3 (2.2, 2.4) 2.9 3.3 (3.2, 3.4)
45–54 4.0 3.8 (3.7, 3.9) 4.6 5.5 (5.3, 5.6)
55–64 6.6 6.0 (5.9, 6.2) 8.4 10.0 (9.7, 10.3)
65–74 10.1 8.0 (7.8, 8.3) 12.0 12.9 (12.5, 13.3)
75–84 18.3 12.3 (11.9, 12.8) 18.4 17.1 (16.4, 17.8)
85þ 30.6 18.1 (17.1, 19.1) 29.7 22.3 (20.7, 24.1)
Caregiver status
Non-caregiver 1.00 1.00 1.00 1.00
1–19 h 0.83 0.96 (0.95, 0.98) 0.85 1.02 (1.00, 1.04)
20–49 h 1.27 1.23 (1.19, 1.28) 1.36 1.23 (1.18, 1.29)
50þ h 1.51 1.36 (1.32, 1.40) 1.60 1.40 (1.35, 1.45)
Marital status
Married 1.00 1.00
Single 1.32 (1.30, 1.35) 0.94 (0.93, 0.96)
Separated 1.83 (1.76, 1.90) 1.07 (1.03, 1.11)
Divorced 1.53 (1.49, 1.58) 1.33 (1.28, 1.38)
Widowed 1.53 (1.48, 1.57) 1.26 (1.21, 1.30)
Tenure
Owner 1.00 1.00
Private renting 1.42 (1.38, 1.46) 1.48 (1.43, 1.52)
Social renting 1.80 (1.77, 1.84) 1.84 (1.80, 1.88)
Car availability
Twoþ 1.00 1.00
One 1.47 (1.45, 1.49) 1.54 (1.52, 1.57)
None 2.05 (2.00, 2.09) 2.36 (2.30, 2.41)
Deprivation quintile
Most afﬂuent 1.00 1.00
2nd 1.19 (1.17, 1.21) 1.19 (1.16, 1.21)
3rd 1.30 (1.28, 1.33) 1.30 (1.28, 1.33)
4th 1.42 (1.39, 1.45) 1.42 (1.40, 1.45)
Most deprived 1.58 (1.55, 1.61) 1.61 (1.58, 1.65)
Population density quintile
Least dense 1.00 1.00
2nd 0.99 (0.97, 1.01) 0.93 (0.92, 0.95)
3rd 0.95 (0.93, 0.97) 0.86 (0.84, 0.88)
4th 0.99 (0.97, 1.01) 0.90 (0.88, 0.92)
Most dense 1.03 (1.01, 1.05) 0.92 (0.90, 0.94)
Data represent odds ratios (95% conﬁdence intervals) of saying that gen-
eral health (GH) over the last 12 months was fairly good/not good.
a Fully adjusted for all other variables in the table.
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1997). It is known that most of those caring for people liv-
ing at a different address do so for relatively fewer hours
per week (Maher & Green, 2002), so the higher levels of
car access in this group may also represent an element of
selection, those with car access being better able to provide
care than those without.
This study showed that caregivers report lower levels of
LLTI but higher levels of poor general health than non-care-
givers. Previous research has shown that the LLTI question
is strongly associated with physical limitations on activity
and less strongly inﬂuenced by scores on scales of mental
and social well being (Cohen, Forbes, & Garraway, 1995).
The ﬁnding of lower levels of LLTI is in keeping with the
studies by McCann et al. (2004) and Taylor et al. (1995)
and, like them,we interpret this as analogous to the healthy
worker effect, whereby those with existing physical limita-
tion self-select out of a caring role. However, this is depen-
dent on the availability of alternative sources of care,
including the statutory and private sectors, which may dif-
fer across regions and countries. Caregivers reported hav-
ing worse levels of general health, with evidence of
a dose–response relationship between the amount of care
provided and level of reported general health. This is prob-
ably because it is a broader indicator of health status than
Table 4
Northern Ireland 2001 Census, persons aged 16 years or more living in private households: caregiving status and all cause mortality in the 4 years following
the census
Females Males
Model 1a Model 2b Model 3c Model 1a Model 2b Model 3c
Age
16–24 1.0 1.0 1.0 1.0 1.0 1.0
25–34 1.2 1.2 1.1 (0.9, 1.3) 2.0 2.1 1.9 (1.5, 2.5)
35–44 2.8 2.8 2.4 (2.0, 2.8) 5.4 5.9 5.0 (3.9, 6.3)
45–54 8.1 8.3 6.0 (5.2, 7.0) 14.3 15.7 11.1 (8.8, 14.0)
55–64 21.9 21.9 13.2 (11.4, 15.4) 36.0 38.4 23.5 (18.7, 29.6)
65–74 61.9 57.6 34.7 (30.0, 40.2) 98.6 94.4 55.7 (44.3, 70.0)
75–84 153.0 125.8 73.1 (63.0, 84.7) 274.9 222.1 119.2 (94.9, 149.7)
85þ 358.0 251.7 139.9 (120, 163.0) 737.8 527.9 264.0 (209.9, 331.9)
Caregiver status
Non-caregiver 1.00 1.00 1.00 1.0 1.0 1.0
1–19 h 0.56 0.67 0.74 (0.69, 0.80) 0.46 0.55 0.64 (0.58, 0.70)
20–49 h 0.73 0.80 0.83 (0.74, 0.94) 0.60 0.68 0.74 (0.64, 0.85)
50þ h 0.82 0.88 0.86 (0.81, 0.93) 0.63 0.72 0.75 (0.69, 0.81)
Marital status
Single 1.00 1.00 1.00 1.00
Married 0.91 0.86 (0.82, 0.90) 0.86 0.77 (0.73, 0.81)
Separated 1.13 0.99 (0.90, 1.08) 0.95 0.80 (0.72, 0.89)
Divorced 1.12 1.01 (0.93, 1.10) 0.98 0.83 (0.76, 0.91)
Widowed 1.10 1.00 (0.95, 1.05) 1.01 0.90 (0.87, 0.94)
Tenure
Owner 1.00 1.00 1.00 1.00
Private renting 1.05 0.99 (0.92, 1.08) 1.09 1.04 (0.95, 1.12)
Social renting 1.28 1.15 (1.11, 1.20) 1.30 1.15 (1.11, 1.19)
Car availability
Twoþ 1.00 1.00 1.00 1.00
One 1.33 1.18 (1.13, 1.23) 1.19 1.10 (1.05, 1.15)
None 2.01 1.57 (1.49, 1.64) 1.32 1.15 (1.09, 1.21)
Deprivation quintile
Most afﬂuent 1.00 1.00 1.00 1.00
2nd 1.02 0.97 (0.93, 1.02) 1.13 1.07 (1.02, 1.12)
3rd 1.07 0.99 (0.95, 1.04) 1.14 1.04 (1.00, 1.10)
4th 1.11 1.00 (0.96, 1.05) 1.18 1.06 (1.01, 1.11)
Most deprived 1.10 0.94 (0.89, 0.98) 1.33 1.11 (1.06, 1.17)
Population density quintile
Least dense 1.00 1.00 1.00 1.00
2nd 0.97 1.01 (0.96, 1.06) 0.98 1.00 (0.95, 1.05)
3rd 0.93 0.99 (0.94, 1.03) 0.92 0.95 (0.91, 1.00)
4th 0.96 1.00 (0.95, 1.04) 0.99 1.00 (0.95, 1.04)
Most dense 0.99 1.01 (0.97, 1.06) 0.98 0.96 (0.91, 1.01)
LLTI
No 1.00 1.00
Yes 1.57 (1.51, 1.64) 1.68 (1.60, 1.75)
General health
Good 1.00 1.00
Fair 1.52 (1.45, 1.58) 1.51 (1.44, 1.58)
Not good 2.52 (2.40, 2.64) 2.56 (2.43, 2.70)
Data represent hazards ratios (and 95% conﬁdence intervals).
a Model 1, adjusted for age.
b Model 2, adjusted for age and other demographic, socio-economic and area-level variables in column.
c Model 3, is model 2 further adjusted for indicators of LLTI and self-reported general health status at time of census.
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LLTI, and includes not only dimensions of physical health
but also aspects of psychological health and various health
behaviours (Manor, Matthews, & Power, 2001) and there-
fore reﬂects the known relationship between caregiving
and psychological ill-health.
Potential limitations of the study should be acknowl-
edged: these include both the self-reported nature of the
data and potential selection effects associated with socio-
economic and health characteristics of the carers. Firstly,
all census indicators are self-reported, so criticism of this
type can be levelled against most other studies in the ﬁeld
that do not include corroborative evidence from recipients
of care. However, it is known that both the prevalence of
caregiving and associated characteristics found in this
study are typical of other analyses of unselected popula-
tions of caregivers and, while there may be an element of
classiﬁcation bias at the lower levels of caregiving input,
this is less likely for the group providing 50 or more hours
who also showed a lower mortality risk. While criticism
may be levelled at the seemingly naı¨ve self-reported mea-
sures of health status used in the analysis, there is, how-
ever, sufﬁcient empirical research evidence available
showing that these measures are strong predictors of fu-
ture mortality, perhaps because they detect aspects of
health status not immediately apparent to clinical exami-
nation (Idler & Benyamini, 1997). Another limitation is the
lack of information about recipients of care. In this analysis,
it was not possible to identify caregiving occurring within
a household, which is likely to be obligatory and possibly
more stressful, though the association between caregiving
and mortality was not modiﬁed by marital status.
The more fundamental problem relates to selection ef-
fects: the study contains health data collected at a single
point in time (the 2001 Census) making it difﬁcult to con-
trol for potential health selection effects operating before
the start of the study. Given that caregivers were less likely
than non-caregivers to report the presence of a LLTI, it is
likely that there is some health selection to thosewho enter
a caregiving role. However, even after adjustment for
health status at the time of the census a signiﬁcant mortal-
ity advantage for caregivers remained. In addition, the ab-
sence of a signiﬁcant attenuation in mortality differential
between caregivers (and between the subset of caregivers
providing 19 or fewer hours per week, amongst whom se-
lection is more likely to arise) and non-caregivers over the
follow-up period also argues against the differences being
attributable to pure selection effects. Finally, the analysis
excluded those living in institutional settings, so the rela-
tively lower mortality of caregivers is not inﬂuenced by
the higher mortality of these residents, who (if included)
would have been non-caregivers.
The major ﬁnding of the study was that caregiving was
associated with a reduced risk of mortality. While this may
seem counterintuitive, it is not necessarily at odds with
Schulz and Beach (1999) which found increased mortality
risk amongst a smaller sub-population of caregivers who
are strained. The question on caregiving in the 2001 North-
ern Ireland Census was a broad one classifying carers as
those who provide ‘‘any unpaid help or support to family
members’’; other studies used to identify carers have asked
about ‘‘instrumental assistance’’, which may reﬂect a more
Table 5
Caregiving status and all cause mortality in the four years following the
census, stratiﬁed by age and by health status (LLTI) at the time of the
census
Non-caregiver Caregiver
1–19 hours/week
Caregiver 20 and
more hours/week
(a) Females
Aged less than 65 years
No LLTI 1.00 0.80 (0.68, 0.95)* 0.90 (0.75, 1.07)
With LLTI 1.00 0.68 (0.56, 0.83)*** 0.65 (0.55, 0.77)***
Aged 65 or over
No LLTI 1.00 0.53 (0.42, 0.68)*** 0.73 (0.59, 0.84)***
With LLTI 1.00 0.63 (0.55, 0.73)*** 0.74 (0.67, 0.82)***
(b) Males
Aged less than 65 years
No LLTI 1.00 0.84 (0.72, 0.97)* 1.12 (0.96, 1.31)
With LLTI 1.00 0.70 (0.58, 0.84)*** 0.87 (0.75, 1.00)
Aged 65 or over
No LLTI 1.00 0.71 (0.60, 0.85)*** 0.95 (0.83, 1.09)
With LLTI 1.00 0.74 (0.66, 0.84)*** 0.73 (0.67, 0.80)***
Data are hazards ratios (95% conﬁdence intervals) representing the prob-
ability of dying within four years of census, adjusted for the demographic,
socio-economic and area-level characteristics, including age and general
health, presented in Table 4. Statistical signiﬁcance: ***P< 0.001;
**P< 0.01; *P< 0.05.
Table 6
Caregiving status and all cause mortality in the four years following the census, stratiﬁed by age and by health status (general health (GH)) at the time of the
census
Non-caregiver Caregiver 1–19 hours/week Caregiver 20 and more hours/week
(a) Females
Aged less than 65 years
GH good 1.00 0.90 (0.73, 1.09) 1.02 (0.82, 1.28)
GH fair or not good 1.00 0.59 (0.50, 0.71)*** 0.64 (0.55, 0.74)***
Aged 65 or over
GH good 1.00 0.48 (0.36, 0.64)*** 0.81 (0.64, 1.00)
GH fair or not good 1.00 0.60 (0.52, 0.68)*** 0.69 (0.63, 0.76)***
(b) Males
Aged less than 65 years
GH good 1.00 0.80 (0.66, 0.95)* 1.06 (0.86, 1.30)
GH fair or not good 1.00 0.70 (0.61, 0.82)*** 0.91 (0.80, 1.04)
Aged 65 or over
GH good 1.00 0.67 (0.55, 0.82)*** 0.95 (0.80, 1.12)
GH fair or not good 1.00 0.71 (0.63, 0.79)*** 0.73 (0.67, 0.80)***
Data are hazards ratios (95% conﬁdence intervals) representing the probability of dying within four years of census, adjusted for the demographic, socio-
economic and area-level characteristics, including age and LLTI, presented in Table 4. Statistical signiﬁcance: ***P< 0.001; **P< 0.01; *P< 0.05.
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demanding form of care. Most studies indicate that the
largest negative health effects are found only amongst care-
givers who characterize themselves as strained and that
a large proportion report no strain associated with caregiv-
ing. Our results accord with those of Brown, Nesse, Vinokur
and Smith (2003) who found that older adults who
reported giving support to others had a reduced risk of
mortality. This was true for thosewho provided instrumen-
tal support to friends, relatives or neighbours or emotional
support to spouses. These authors postulated that some of
the beneﬁts traditionally attributed to social networks and
contacts might instead be due to the beneﬁts of giving
support.
Some have suggested that research on caregiving has fo-
cused too much on negative aspects and have argued for
a more comprehensive approach if the caregiver experi-
ence is to be fully understood (Green, 2007; Kramer,
1997; Schwartz & Gidron, 2002). Cohen, Colantonio, and
Vernich (2002) in an analysis of the Canadian Study of
Health and Ageing found that more than 70% of caregivers
were positive about the caring role, citing qualities such as
companionship, fulﬁlment and reward. Similarly Lopez,
Lopez-Arrieta, and Crespo, (2005) found that in spite of dif-
ﬁculties caregivers generally expressed great satisfaction in
providing support, saying that it had brought them closer
to their loved ones and had given sense to their lives. Inter-
estingly, levels of satisfactionwere not related to the objec-
tive burden of caregiving such as the hours spent caring or
levels of external support. The Informal Caregivers Survey,
associated with the 1999 National Long Term Care Survey
(Wolff, Dy, Frick, & Kasper, 2007), showed that a higher pro-
portion of end-of-life primary caregivers endorsed per-
sonal rewards that accompanied their role rather than
emotional, physical or ﬁnancial strains, with 70% reporting
that caring enabled them to enjoy life more. Similarly, an-
other national survey of caregivers (Donelan et al., 2002)
found that caregiving had had a positive inﬂuence on their
life and their relationships with those they cared for, and al-
most half reported that they were a more religious or spir-
itual person because of their caring experience. For many
caregivers therefore it is possible that the positive aspects
of caring outweigh the negative.
It is not obvious why the reduced mortality associ-
ated with caregiving should be more apparent in women
than men. Yee and Schulz (2000) found that women ex-
perienced higher levels of caregiver strain and attributed
this to their greater investment in the caregiving pro-
cess. If the positive (and usually unmeasured) aspects
of caregiving outweigh the negative, then gender differ-
ences in the relationship between caregiving and mortal-
ity may be a consequence of this relative investment.
Additional analysis showed that the lower mortality as-
sociated with caregiving was generally more pronounced
in older people and those reporting poorer health at the
census. While the reason for this is unknown it may be
that caregiving provides a sense of meaning, belonging
and purpose.
This study highlights that the general population of
caregivers are a heterogeneous group which may be associ-
ated with better health and lower levels of mortality than
non-caregivers. Further work is needed to determine
whether this holds in other settings. Government policy to-
wards caregivers cannot assume that they have identical
needs, and different interventions will be required depend-
ing on how they respond to the caring role.
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